Forskolin and phosphodiesterase inhibitors stimulate rat granulosa cell differentiation.
The effect of forskolin (an adenyl cyclase activator) and 1-methyl-3-isobutylxanthine (MIX, a phosphodiesterase inhibitor) on granulosa cell steroidogenesis and LH receptor formation was studied in vitro. Granulosa cells from immature hypophysectomized, estrogen-treated rats were cultured for 2-3 days in androstenedione-supplemented media in the absence or presence of FSH or forskolin (10(-7)-10(-4) M). Some cultures were also treated with forskolin with or without MIX (0.125-1.0 mM) or theophylline (1.25-10 mM). Forskolin (3 X 10(-6)-10(-4) M) stimulated the production of estrogen, progesterone, 20 alpha-hydroxypregn-4-en-3-one (20 alpha-OH-P) and cAMP in a dose-related manner to levels similar to or higher than that elicited by FSH alone. Similarly, forskolin and FSH both increased LH/hCG receptor content in cultured granulosa cells, although forskolin was only 50% as effective as FSH. Treatment with MIX alone increased basal levels of cAMP, accompanied by elevations of estrogen and progestin biosynthesis without affecting LH/hCG receptor content. In contrast, theophylline treatment only increased cAMP and progestin accumulation. Furthermore, MIX potentiated the stimulatory effects of forskolin and FSH on cAMP and progestin production. In contrast, MIX inhibited FSH- and forskolin-stimulated estrogen production. Thus, activation of adenyl cyclase and inhibition of cAMP breakdown in the cultured rat granulosa cells enhance steroidogenesis and LH receptor formation, reinforcing the concept that cAMP is a (but may not be the only) second messenger in the hormonal regulation of granulosa cell differentiation.